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(57) Abstract: 

PURPOSE: To improve accuracy while enable the con- 
firmation of accuracy by directing two image sensors 
which are placed at the angle of 90° on the relatively 
moving axes in the right and left and front and rear di- 
rections of a device and from obliquely upper parts of 
a perforating position, in a flexible printed circuit board 
perforating device. 

CONSTITUTION: A first image sensor 10 is positioned 
in front of a perforator 7 and in a plane which passes 
through the central axis L of the perforator 7 and in- 
tersects perpendicularly to the moving direction X, and 
is provided being inclined frontward. A second image 
sensor 1 1 is provided on the left side of the perfora- 
tor 7 in a plane passing through the central axis L and 
parallel to the moving direction X, while being inclined 
sideway, and the central axis L and tool central axes 
L 1f are arranged to mutually cross at a perforating 
position Q. Based on the images of the image sensors 
10, 1 1, a control device carries out processing in ac- 
cordance with a predetermined program carrying out 
the operation of the center of gravity of images and 
the calculation of deviation in position of the perforator 



central axis L, and to carry out registering by moving 
a moving table. This construction enables highly accu- 
rate perforation in a short time while accuracy can be 
easily confirmed. 

COPYRIGHT: (C)1986,JPO&Japio 




BEST AVAILABLE COPY 



®&ffln&&m (A) BH61 -159312 
®int.a.« a»iE# iraa*** @^§a aa»6m 1986) 7^190 

B 23 B 49/00 Z-8207- 3C 

®# Bl PB59- 276802 
®U IE 0359(1984) 12^288 

?&7Km4tia5oo@jej «5£Mfc<b*sr>Bmrai8rt 



@& 


IS 


* 


#41 IS 


©IB 


■M 




ffl » » * 


@3fe 




* 


gt ifi » 5A 


®UJ 


P 


A 




®ft 


s 


A 


#3± UJ ill Be® 



n a o 

2. 4SG*08#©CiE 
9 y HHttfifi (&TPPC K9Ltt 



_^_ w >f 7 ^i»i> tnt>^7>( A'^RSK^ 

* 7 -f *A*feB?sjg#©8fi*iT»< fc#©te 
#/t-ettfcj-**rf v^-^xt/^-f *fc,'it<» 

C ££?A,-C**fa LPPCOt3flDX©* fl-fc.tf?*;' 



—89— 



BEST AVAILABLE COPY 



BSfc*;/?-** > ?©«frfcj»tf 4^ * 
£fe© 2 £I£l#&£o 

■****>#©«$?(*: i 9 
it tb, &n<D'*y * ? y ^»<?*c 

i"^0f©H , 2 0W:^&O©Sas— SmPriE© 
H . £Z 3 Btt3p?L£*i 4 > - ';tyfO««M 

SSaSSKcSa ^Jf*©£#T- * 2 *— fcttfcEBi 

t-c*4^a^-c> 1 i ouL&m 

££3rf6jtC&^.ffi& — **© W-A- 5A , 5BK©tP 

$KQ&*tlX*&o 

1»E:*:#T- a 2 ©Jitta*?© 2 A HTfca 
Tic?® 2B JtJ>*ffl2ricfl<K*L* OrBBu-A, 

5 A , 5B £ jpfrKEB*3itfc«B*'* 7 V 6 fC£ 
££rt«#2n-C* "£ Tfc Et X — a 2A ©$£] 
rctt£Jl*£tf£52©'f>-S>-fe>'lM 0 , 1 1 
t - # ft K (0 .1 X * £ 0 ?L ffi 7 # E K S ft T ^ * o 



1.^0361-159312 (2) 

©#?l«ik:**v**iee&* itftm i *icm2© 

4 ^ - #+yitk*1QJL+ C ©& 1 * I 2 <D 

OLUiZt #ft©©£;&^£ M&;tffc©;fS*tft# 
EjO&OJiK: 9 0°** L-C-t*t**LEffiLfcfc©T 

CfMIJ' 

X>±XX !)ttfata&LX\*&jttb, &K®*KW 

©OtffifC^ &3£*L&7©*/0C&Lfc2i$fl&E«>8r 

7*1- £ 9tc-£©iA*/C/CaL, ^S(rE0?L©7© 
^/6DL^c,IatS2?l«}7 O^S2r^f6ji flXti^ 

are£*2©<f ^-^-^^^1 t nm^mK^r © 
( xtt*a© ) rc, et0?i© 7 ©^/Dcsl 

4 ^ 9 K*^®J5Kti\\s*Xfktt*t C,ti& C. bK X 
*> s -t©XA«f>/0C3 L i #fiHEQlOO-^-t 



—90— 



BEST AVAILABLE COPY 



*a *tt«3^-C^*o 1 **tf£J 

IOO-4>*yt1 0 , 1 1 ©{SI&AEZ * , , 

#?l©7 *C£*gi?ltt£K 
E7-*QC£2 0 1»CGQ«^£I)EMQ7 K 
*t3-C&fLS*t* v- Hfc7 4 0 ©&15©— 

K ffi 35 L » ?L (ft O * -t ft *t & & ± # * t> ffl f6j s 

i»«tbf L40L^ftCt4 
5*17 - * 4 0 lO-^QtC^tt^L tS. 

\*K&&-r&x. $%L*tvbi\h ^-canif 
■2/^ #&&ttfc*<r»T«:f3 i *>£tfgj2©>r 
-^■k yf 1 0 . 1 1 t Lt rCt£J (Pleeol)^ 
& i ®25(Hi3©S#53** / ?tiiLt 

&®3tl* t#K®'&&S 1 , 5 2<D±JjK*tL 
*ti* !> 0 9* 5 3 , 5 4 3dxEEBT*n-CV%*o * 
fc* ttS3«tfy**5 0 tt — **©@1!iaX&3 6 , 

3~©£I&fC£ J?fi&E*T3&13o£ — 

Ef&A 20B(ca»t t>*itu»4^i- o©>!f A KJL 
4 5 *C#A2ft, 7-^40 ©TEo£S 
8*ffi)> 4 L<ttCS<&£**t*o -tLT. t©# 

y^StTR^^i^ /??5e©?l#fi&E7-*40 

&13o©fcfc*fcg&ik:f*.* K 5 9tt7- 

^ 4 0 ©/f ^§*tt^4 9 

£Lfc 3 GQia©ppci *©j?rseoj?fictt 

-91 



ftBSBa 61-159312 (3) 

Kfi^fc* — **© w 43A , 43B K ft> 

uj£©f&Agfc 20A£ , tOf&AS^ 20A©J:*Q 
S5ICQiai:4 4, B^L£V*flfcG&totf>'0*C£ 
^-cajgsnfi&E* 8 £ *M * g £©&gtc# 
&S*t*arEfeA20BQt£jjfc*#t, ?&A20BK 

*fctf>©£0fc©&a?t c fia*-^^ ) 

ft* fitfEfiOO&G 3 0 £ A£3S@e& 4 7 £*hL"C 

G&E^4 ^flf*/ U 1 3 fcfcfi&E#I3&# 1 ©± 
MGft&SCC&EBSn* -f©BT3^[ 13a©8tf^(C£ar 
^ 9 ^^tOifs' 5 Qfc^LTEKSfL 
T^Ao ^ 5 0 (Cfi 2 0©QJ851 , 

5 2#J3E<&£Jli>J:tfa2©>( ^-^*yfH, 
1 1 ©XA*^C3L, , Lt ©32C£D±frCttOLT 

( t iPWrtb ixx^t>. Ztib99r 

4 h#A K?L^J«©i:^8tfEf&A 20B 
©?L4 S K*ii-Zti*t&&£l-f h . 
-f «:t>^ffPC40 T^fSA 20BJ:*CfflQSfetf)QC5 

? » x K^JS© 0 3 * Z Of -t riu&&®K*ti 

©/h?L8 8^^««itr*»^, t©/h?LS 8©4» 

/C/t 8TE£i?L&7 OHOL 

m&K& 7 K X £Bf5fc©S C 4 on ) © 9 * 

E/hfl. 6 6 WtC&EO 1 X P 2©-f / -^-fe^ 
^ 1 0 . 1 t K & vX*ti*ti£)i&'&ti, -t©Q 
0#»CBC90aQ 3 0 KB f>K4 0 'hfl- 8 6 ©& 
£^fct, C»E^0^3 t , 5 2 >>^m^5£^I»E-< 

«rSja-f *^tf> + ^BTCe-C^-6o 1 ©4 > - 



BEST AVASILABLE COPY 



r^ifcfc, 6 Etc**:*- J: 9 rcxca^farcfi^ 
fiIP3U4o — 15 > O200--^yf 1 IK 

y 1 2i>2:tf*M*fflfy;'*M 3 fctXGjfiQ 

1M 0 . 1 1 ICi -SQCiKIS^t t*lfcS£2©n 
-CttGfciflBL* t©n^ttQ£& CfcEIQ 

»tuu *©:T*ii*ci&u;kfc-3*6&E(3G&iaE& 

4 7 IC^as L-CP 1 **(/S2©l3»ttQ3 ,41 

if 1 o , i 1 & 5>©f&a« 'jTAMAt, 

1 1 K &-3X&&'2tifLm€l&^ 8&EEJ8J&G30 
t^Lt*?-* = ^- 48 C & 4 H ) Kg fe*t 

7 O^'OOlLffiCIWtC.On/OPCXo ,Y A ) 

x h ( tt©g;&;& ) TP, ,TPi *5fctf>*o Ut, 
©^* h *M ^ h TP i , TP, «&©&©*&&£ 

M'f/I' TPj , TP« fc£tf>4o 

tiibot^ k *m /hpi .tp 4 mm 7 z 

fffPJ 7 2 ©fiStt 4 mtfllOt^iOT, t © 



^BiB3Gl-159312 (4) 
*KJ:Ei3Jft*fe**#il*£nK X 

fc-fppc 4 0 -x©#?lP9ttKft#fi*-csi}£mQ 
3 0fc*i>#Jl©7©*/OQLti:O*EiWv E« 
-t&fctb. OflBtc^tJ: 9fc-<^©7>f A-A70 
*Blfrj:M8^-'>*yf 1 0 , 1 1 ©& 
DfrfliC-feS' h 8&E&31&7 -?Br5g©g(4no) 
©ft 7 1 Ao ai©-f>-^-fe^*SM 0 

«C«£o-t£)[23#t*ffiE?L7 1 ©E5£>tt£$ 6 
a*** 9 jCXO£GHC£^f3R 72&4jKft2 
00-*xt1 tICiiJtTI ©E£mP7 S 

k:** n 9 (cYca^iPUcfi^fon 7 3 1 * i> . t 
*ikc& tHtapir 2,73 ©n^oPs(xo,Ya), 

P7(XA,TA)^$^4 0 fc©*)^ S0)i> £ 
T£5E5£-h©&&£I^0ii , Oyb L. £©IK£0ji. 
O7 *fe©&£$&T7i*S*l&o 
&*C* Gtrffi20©fPR7 2 , 7 3fca9HIC^ 

* £ 3*C<£i5ftLT*©n^P Ao t©!!^ 
P«2-P©WR 7 2 . 7 3©E3£1#C?L< fc*? 
^/Xa, Y A ©#£P(Xa ,Ya)-C& !> > tt^X® 

tOi9lCUt#i6^fiJ^P ,Os,D ? 

C40&f&A20B_LfcflrGfctt®SgL* 0&&7K 

* Z®K*®&+&o &KK8LLXttis FPC40 

©/h?LQ 8 ©*/fr&v^**ejE?aie*o£<&Lm 

EfcLfcfflEfv?C3Pi ,DK,D 7 fcfflVit*^^ 

*fcfc*>* 7 £>£#7 ~^aO£ 2 0 * 

/3E&Q3 , 4 1 *C£OTX , Y^|Sj(C^*t-eit 

* \ 0 , 1 1 ©SIGFrtKtt 

GS-£*o t©^, i^Oti4#f)FPC40 

AffiO*e,©ffiai: L"CKS€5£ID 3 0 KEfQ^n 

P 1 ZO<i *-*S±*s+ \ 0 , 1 1© 

«I?rt*CAo^aE/h?L 8 6 ttej-te^-Sf 10,11 



—92- 



BEST AVAILABLE COPY 



i o x ig5©on^«p i o eatc^-tx 9 rcxa 
i i fcx*©£*©H<ot±ai lHfcij^* ^ 

ttffig5&©#j£*CX £ * -tOMf5ffiioI€|#QL 

t-tOffi^Pi (x 0 , , YA,) &&*>bi\ho Q/C/tt 
DPi fM<233gQ3 Ofc&fc^tfcE 

tQSn^*n^ttQP iOtfifl is , 
Mi- * c is i JyWtXo — X Q 1 f YA — YA i X !> Q 

Gfc2 0 ^SED«5aLTRO/h?LtO 1 
VP20>f>-^-feyt 1 0 , 1 1 ©$ZEP rtfctt 

flnX*Xtf*©raKmBtt±&Lfc££<E&T 

#?L©7©*,frC3L £*&0 0 ©4> KG 
"ta^RStt* 0.05 — a.28>©££ . * ftiO 

*tf&ttttDl8KX*ttG:f*fcf3fSr 6, JC5«? 
SfcJLflnXfcfr 9 ti^te £o 2£©4 
> - i>* X1M 0 , 1 f *E2XS-i*-TEQL* -t 

omVxK X ^0«fi4 t £ < ^ H3f0fi2(C22 

±E53fcfltt7-^£ Lt 3iD<3£t© 



BBHB61-150312 (5) 
ttt, &©BJ2Ux . 4yK#J5-f A{3^*J3 
G&@£»4 7 KiSto t"t:|5 1 *>Xtf£J 2 ©CSGb&G 
3.41 *C3G&L, ttLtc x DsfcH® 7 *Xtf 7 
-^Q0^2 o **tL*tixi$to . Y^tofcflffc 

t©<fcQfei*V>T0?L©7 Ki:&M^f7i?n4o 
t ©X 9 K U-C i ©8 0/h?L8 6 Ktf-f 
fiSTtii, 2e§©*arc*t't*#*LK:&f7-t 
*fcfrt-ea**^ C©i$<&SfcloU-C#?LS*L* 
?L©?i?E&tS#?Tfc**o 
ftttXIISftt* #*L&TlCr&©-t©* * ©#®T 

X 9tC6&EE90l£0 3 o *c eta arts ^.x h 
x h TP1-TP4 #^T£5C2rtK:& 

a Y #A x y TP, -TP 4 *«W**t*ttf^», 

r ep •* *. « m ffi * * ?l # tn © hf s » a ± 

FPC£ffiffiLfc*D^Ko^-CB&9iLfc#. 

±ES5tt^Jtt'&-f ^-^*yti 0,11 
IC»lSLr^O( Q«5 1 .52) *eaL*#, 

Bit* * OtttJi^o 

■2 7^. -be&jaem fpc 40 LtftA 
LT®3e-t**i^ a 

7-^QQfc2 0 «r YQ^r^afC^ia^^.S X 9 *C 
€?«L^^, W*.tX&K&7 t 7-^C2Q#2 0 
<DW«m*-^4X^X^YCa^ft>C©Q^^. 



-93- 



BEST AVAILABLE COPY 



* K: S*?ltB* * o a 3 ^ & #g # ft *ttf . 

4. 0M©fi3^ftfift93 

l Btt*fSEfc#*3P?L&0©--£i&eg*7j* 

**b , f^iattasiiHie&OT'o , £55 a 



ftliB361-159312 (6) 
Hs ^^«CiAE5^*^-f B , 8 7Btt£J2©4 > 

g5C*fc***B .Oil Btt£3 2 ©4 ;» - xtf- 
KiiQCifr^-tB .pi 2®&xva 1 3 aw: 

x x ^ ^ ^ « it yfc ?L © 53 ffi m K * £K W * Tfe * O 

BT&fto 

3 ••• • -SloacmCU 7 • • • • 
1 0 • • • • &l©4/-$>-fc5'ir* 1 1 • • • 
•O200-'^yf, 20 • • • • 7-^8 

n-ks 3 0 • • • • fj]{3&o> 4 0 • • • • v - 

p ^ L • • « • ^/frCS* Li , L s • • • • XA't* 
'OCu P » Ps » Py • • • ■ H/£/o 

nwaniA * * m fn m 

^ a a tu jii & a 0**245) 



O 1 ■ 

12 




BEST AVAILABLE COPY 



^03 61-159312 (7) 





S3 9 1 




O 10 9 

Xal 






Yai- 




Ya 








1 


N 


Y 


52 








12 © 




—X 






13 S 






1 


0 



—95- 



BEST AVAILABLE COPY 



